Flow cytometric screening of cDNA expression libraries for fluorescent proteins.
Fluorescence-activated cell sorting (FACS) was applied for quantitative screening of cDNA expression libraries in bacteria for rare fluorescent protein encoding cDNAs. Rare fluorescent cells, observed at a frequency of 1 in 200,000 bacteria in a cDNA expression library constructed from Astrangia lajollaensis, were detected, enriched, and purified by sorting, yielding three distinct green fluorescent proteins. Two of the isolated fluorescent proteins were found to be 2.5-fold brighter in whole cell fluorescence than the widely used and already optimized EGFP variant and possessed a novel cysteine-containing chromophore. FACS can possess significant advantages in the screening of cDNA libraries in bacteria, since desired genes may occur at low frequencies and possess unexpected properties. This strategy provides a high-throughput, quantitative approach for isolating fluorescent proteins from a more diverse range of organisms and should be extendable to proteins that are not intrinsically fluorescent with the use of available fluorescent indicators.